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SPECIFICAION 

Aluminium Desmutting Agent 

5 This Invention relates to a process for the removal of smut that Is formed as a by-product of the etching of 5 
the surface of sheets of aluminum or the alloys of aluminum. 

An aluminum surface which Is to form the base of a lithographic printing plate is ordmarrly etched with an 
aqueous solution of an acid of alkali for the purpose of removing the solvents, emulsions, surface active 
agents oxide films, scales and other impurities inherent to the manufacturing methods employed in produc- 
10 ing commercial aluminum sheets. Such etching is useful to remove smears incorporated into the aluminum, 10 
effects a smoothening of the sandy surface of aluminum, elimantes luster from the aluminum surface and 
promotes a uniformity of the same. 

Examples of the aforementioned acids and alkalis include fluoric acid, fluroidized zirconlc acid, phosphoric 
add hydrochloric acid, sulfuric acid, acetic acid, other inorganic acids and organic adds, potassium hydrox- 
15 Ide 'sodiu hydroxide, trnsodium phosphate, sodium carbonate, and sodium alumlnate. It is possible to 
employ the acidic salts instead of the acids, and it also possible to employ alkaline salts instead of alkalis. 

It is possible to cause the etching solution to contain a third solution such as a neutral salt, a surface active 
agent a scale preventive agent, etc. It is customary that the etching treatment is carried out by using a one to 
ten per cent by weight aqueous solution of alkali at a solution temperature in the range of between 40 and 90 
20 degrees centigrade for a period of three seconds to ten minutes. 

When the surface of aluminum is etched by using the aqueous solution of such an acis or alkali, however, a 
black insoluble residue or smut is produced on the surface thereof. In the case where a film or coated film is 
to be provided on this aluminium surface which has smut thereon, the smut effects an undesirable Interfer- 
ence with the film and the undesirable properties tend to increase as the etching time increases. As a result, 
25 it becomes extremely important to eliminate the smut in the cases where a substrate for printing plates, 25 
paintings, enamel plating or photoresists are to be obtained. 

This treatment for the elimination of smut is called the desmuttlng process. The agent which is used for 
such a desmutting treatment is called a desmutting agent As the desmutting agents, phosphoric acid, nitric 
acid, chromic acid or hydrogen fluoride, have been used either individually or as a mixture As the desmut- 
30 ting agents for aluminum, the high-concentration solution of a mixture of nitric acid and chromic acid is also 30 
widely employed. However, the desmutting treatments using the aforementioned desmutting agents have 

the following shortcomings: ... . • 

' 1 . Since the desmutting agent is in the form of a highly concentrated aqueous solution, rt requires a large 
amount of an alkali for neutralization prior to discarding. m 
35 2. Sincethehexavalent chromium ions are h^ 35 
disDosalis extremely complicated. , ^ 

3. In the case where high temperature nrtric acid or sulfuric acid is employed, a malodorous gas is 

^It^adversely affected by the concentration of metallic Ions in the smut which Is dissolved in the 

40 d ft to'SSbte to* markedly improve the product quality, productivity, economy, pollution and operability by 
surmounting these shortcomings. Accordingly, the purpose of this invention lies in providing a process for 
desmutting in which a solution of an acid at a low concentration Is employed to satisfactorily carry out 
desmutting operation, without containing such heavy metal Ions as are harmful to the human body and 

45 ^^^^^^^^^^^ ft,,, desmutting which is characterized in that the smut which is pro- 
ducad on the surface of aluminum which is the result of an etching treatment is removed by using a 
desmutting agent containing a persulfate and sulfuric acid in relatively dilute concentrations. 
The desmutting process of this invention will be described in detail In connection with the surface treat- 

50 ^s^rfaceTan^luminum sheet is etched by using either an acid or an alkali as heretofore described. This 
etching treatment can be carried out in conformity with the conventional methods which are we I known in 
the art and not a point of novelty here. The aluminum which results from this etching treatment is then, if 
necessary, rinsed with water. In the case where etching is carried out with an alkali, in particular, It is 

55 desirable that cleaning with water be carried out sufficiently until the cleaning water no longer shows any 55 
aikalinitv 

For cleaning with water, there are various methods known, including, for example, Immersion treatment, 
cleaning with running water and water spraying, etc. !o ^:„ flr ii w 
The time which is considered to be sufffdent to carry out the aforementioned water cleaning is ordinarily 
60 in a range between approximately three seconds and five minutes in the case of the immersion treatment 
and in a range between approximately three seconds and five minutes in the case of cleaning with running 
water and cleaning with a water spray. m 

The aluminum which has been given an etching and cleaning treatment in this manner is men given a 
desmutting treatment in accordance with the process of this invention, with the result that the smut which 
65 has been produced In connection with the etching treatment is removed. 
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According to the desmutting process of this invention, the smut Is removed by using an aqueous solution 
consisting of a persulfate and sulfuric acid. The persulfates according to this Invention may be, for example, 
heavy metal salts. Among these, the alkali metal slats and ammonium salts are preferable and, among these, 
desirable salts are specifically sodium salts, potassium salts and ammonium salts. 
5 The effective concentration of the persulfate can be 0.1 per cent or higher. It should preferably be in the 5 
range between 0.2 and 7.0 per cent when it is used on an industrial scale. More desirably, it should be In the 
range between 0.3 and 5.0 per cent 

The density of sulfuric acid can be 0.3 per cent or higher in order to be effective. It should preferably be in 
the range between 0.4 and 5.0 per cent and, more desirably, in tha range between 0-5 and 2.5 pBr cent The 
10 lower limits of these compounds are determined by the desmutting ability and the upper limits thereof are 10 
determined by the cost of the treatment 

In this Invention, the aforementioned two ingredients provided a sufficient amount of desmutting ability. 
However, it is possible to add a surface active agent and/or an organic solvent, if desired 
Organic solvents which can be added include such alcohols as methanol, ethanol, isopropanol, diacetone 
15 alcohol; such ketones a3 acetone, methyl ethyl ketone; such blycol ethers as ethylene glycol monomethy! 15 
ether, ethylene glycol monoethyl ether, dioxane, tetrahydrofurane, evaporative oil or light oil, either indi- 
vidually orln combinations. 

In the case where a surface active agent is added, its amount is less than 0.1 per cent and preferably less 
than 0.05 per cent. In the case where an organic solvent is added, its amount is less than one per cent and 
20 preferably less than 0.5 per cent. 20 
It is preferred for the pH of an aqueous desmutting solution, according to this invention, to be 3.7 or less; 
the pH should more preferably be two or less and most preferably 1 .5 or less. 

According to this invention, It is preferred for e metal Ion to be employed to some extent in the desmutting 
system es a whole. A desmutting agent requires oxygen in its operation and it is thus possible to oxidize and 
25 remove the smut 25 
Since the aluminum plate which as been treated according to this invention has an extremelY dean 
surface, such a surface Is particularly useful for producing printing plates, name plates, printed wiring, etc. In 
particular, such treatment is extremely effective when used for the preparation of aluminum sheets to be 
employed as presensltlzed printing plates. 
30 The aluminum which is given a surface treatment in accordance with the desmutting process according to 30 
this invention includes pure aluminum and aluminum alloys. Various aluminum alloys can be used; they are, 
for example, aluminum alloys with such metals as silicon, copper, manganese, magnesium, chromium, zinc, 
lead, bismuth, nickel, etc. The examples of aluminum alloys will be described beiow. The unit used in the 
table is weight per cent and the remainder is aluminum. 



Aluminum Affoy SI Cu Mn Mg Cr Zn 

2S 0.4 - 0.6 

3S 1-2 

24S - 4.5 0.6 1.5 

40 52S - - - 2.5 0.25 - 40 

61 S 0.6 0.25 - 1-0 0.25 

75S - . 1.60 - 2.50 0.30 5.60 



These compositions include some quantity of Iron and titanium and a negligible amount of impurities that 
45 are not indicated in the table. 45 

This invention will be more clearly demonstrated in the following examples. In these examples, the term 
"per cent" in each of the examples indicates "weight per cent." It is mentioned, further, thatthe effective- 
ness of the desmutting treatment was determined in accordance with the following testing method. 

50 Testing Method 50 
An aluminum plate which has been etched and given a desmutting treatment according to the process of 
this invention was immersed in an aqueous solution of five per cent sodium silicate, at the temperature of 70 
degrees centigrade fcr a period of one minuta After it wae cleaned with water for a period of one minute 
with running water at 20 degrees centigrade, it was dried. This aluminum plate was coated with a photoaen- 

55 sitive solution having the following composition to a thickness of approximately 1 .0 gram per square meter: 55 
shellac 20 grams; dlazo resin (p-toluene sulfonate of a condensate of p-diazo diphenyl amine end formal- 
dehyde) 0.5 grams; dye (Crystal Violet) 0.1 gram; and 2-methoxy ethanol 100 grams. 

This plate was dried at the temperature of 1 00 degrees centigrade for a period of two minutes, thereby 
obtaining a photosensitive printing plate. 

60 This photosensitive printing plate was exposed to light by using a two kilowatt metal halide lamp as a light 60 
source for a period of 60 seconds at a distance of 60 centimeters. After it was im mersed for a period of 30 
seconds in a developing solution containing 20 grams of isopropyl alcohol and 80 grams of water. It was 
lightly wiped with sponge for the purpose of developing. The number of "voids" or spots where the 
photosensitive composition did not adhere to aluminium was observed. The desmutting treatment Is consl- 

65 dered incomplete when such voids appear, whereas the desmutting treatment is effective when such void 65 
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spots do not appear at all. In orthar words, at such 'Void" locations, the smut did not allow the photosensl- 
tiva coating to reach and aheretothe base aluminum. 

In the examples, the codes 0, #and cross have the following meaninga: 

A white circle: without 'Voids" and there is an excellent desmuttlng treatment 
5 A # sign* there are some "voids", there is some desmuttlng treatment ability. 5 

Across: there are many "voids" and there la no effective desmuttlng treatment ability. 

^0 04souare meters of 3Saluminum whose thicknesa was 0.24 millimeters waa grained by using the 
10 meSoSTs bribed in the Japanese Patent Disclosure No. Sho 48-49501. Afterthls it was .mmersed 10 

In Swo per^potaaslum hydroxide aqueous etching solution at 60 degrees centigrade for a penod of 30 

secondhand this was followed by cleaning with water. 
The surface of aluminum was black with smut This aluminum plate was immersed in a ^smutting 

solution asdescribedlnmefollowingtable.Afteratre a tmentwim8odiumsilicate.thecoabngofthe 
is SveloSino solution, exposure to light and developing were carried out The composition o the desmuttmg 15 

SutionS 

volume one kilogram. 

Table 1 20 



20 



£?* Pe^lfate **™ 1g 2g 3g 10g 50g 70g 
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Ograms x x * 



x x x x 

.„ x # # # * * * 

Vt x 0 0 0 0 0 0 

? B * 0 o o o o o 



50 *n00000 30 

30 10 ° J 0 0 o o o 



ml x 0 0 0 0 0 0 

iS! * 0 ° 
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An^minum plate whose thickness was 0.2 millimeters <3S) wes immersed fora penod of two m<nutos«t 
thJtemP^aire ofTo degress centlgrsde in an aqueoua solution of eight per centtrisodmm phosphate (12 
nWrreran^r^ 

40 a period of one minure. It waa then Immereedfor a period of one minute in e desmuttlng afl/nt ^ing the 
foiSg imposition : potassium persulfate 20 grams; sulfuric acid 20 grams; snd water 960 grams. As a 
result the black smut was removed and a white eluminium surface waa obtained. 
ThiaS!mrn?m Plate was cleaned with running water whose temperature wes 20 degrees cantlgrade for a 

45^ere^^ 

thfca^ a lON nitric acid aqueous solution was substituted as a desmuttingagen^^ 
amoJntS an alkaH fo ^neutralization which v^requiredforthewastBwaterUeatmentofth.sn.tricac.d 
50 d^uttmg ag^ w2 approximately 25 timea as much as that required in the case of the aforemenhon 

J"' 0 wa Tdeteriorated when it adhered tothe human bodyorclothes. However, the aforementioned 
SSw^eTtShVmanbo^ 

Ba JmeTa desmuttlng agent which wasprepered by mixing 100 grams of 36N concentretec |«^*4- »° 
gramlof chromicadd and700grams of water was used instead TrZTXte 
the oresent invention, there developed Innumerably spots on the surface of aluminum, probably due to tne 

^SX^Mmm plate, a printing plate was preperedlnmesamemannw. It waefound that developing 
was not carried out satisfactorily atthose portions where spots were produced. 

£ action thfa desmutting agent of sulfuric acid-chremic acid Is necessarily prepared by using the stage 
where hexavaeS^ 

65 where a vSste water treatment la carried out The same Is neutralized with potesslum hydroxide and the 
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precipitate produced Is filtered. Accordingly, the waste water treatment is much more complicated than that 
required for the desmutting agent of the present invention. 

CLAIMS 

5 * 

1. A composition for desmutting the etched surface of a sheet of aluminum or aluminum alloy which 
comprises an aqueous solution of sulfuric acid and a persulfate. 

2. A composition as claimed in claim 1 wherein the persulfate is selected from heavy metal salts, alkali 
metal salts, alkali earth metal salts and ammonium salts. 

10 3. Acompsoition as claimed in claim 1 or claim 2 wherein the persulfsrte Is selected from sodium 10 
persulfate, potassium persulfate and ammonium persulfate. 

4. A composition as claimed In any one of claims 1 to 3 wherein the concentration of persulfate is at least 
0.1 per cent by weight. 

5, A composition as claimed In claim 4 wherein the concentration of persulfate is from about 0.1 to about 

1 5 7.0 per cent by weight 1 5 

a A composition as claimed In claim 5 wherein the concentration of persulfate Is between 0.2 and 7 
percent 

7. A composition as claimed In claim 6 wherein the concentration of persulfate is between 03 and 5.0 
percent 

20 8. A composition as claimed in any one of claims 1 to 7 wherein the concentration of sulfuric acid is at 20 
least 0.3 per cent by weight 

3. A composition as claimed in claim 8 wherein the concentration of sulfuric acid Is from about 0.3 to 
about 5.0 per cent by weight 

10. A composition as claimed in claim 9 wherein the concentration of sulfuric acid Is between 0.4 and 5.0 

25 percent ^ 

11. A composition as claimed in claim 10 wherein the concentration of sulfuric acid Is between 0.5 and 

2.5 percent 

12. A composition as claimed in any one of claims 1 to 11 which also comprises a surface active agent 
and/ or organic solvent 

30 13. A composition as claimed in claim 1 and substantially as hereinbefore with reference to any one of 30 
the Examples. 

14. A process for desmutting the etched surface of aluminum, which comprises contacting the aluminum 
with a composition as claimed in any one of claims 1 to 13. 

15. Aluminum whenever treated by a process as claimed in claim 14 
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